Site-specific mutagenesis of human follistatin.
Follistatin is a monomeric protein originally discovered in ovarian follicular fluid as a suppressor of pituitary follicle-stimulating hormone (FSH) secretion, and later identified as a binding protein for activin. To explore the role of the Asn-linked carbohydrate chains on the follistatin molecule in regard to the inhibition of FSH secretion and activin binding ability, site-specific mutations were introduced at either or both of the two potential Asn-linked glycosylation sites of human follistatin with 315 amino acids (hFS-315). The three types of follistatin mutants were expressed individually in Chinese hamster ovary cells. When tested for their ability to inhibit FSH secretion and to bind activin, each mutant was found to have a similar property as the non-mutated recombinant hFS-315, suggesting that glycosylation of the follistatin molecule has no effect in these functions. However, a two amino acid insertion in between the second and the third amino acid residues in hFS-315 caused the resulting compound to lose completely its inhibitory activity on FSH secretion from the pituitary as well as its binding ability to activin. This finding suggests that the amino-terminal region of the follistatin molecule is critical for both of these functions.